An empirical equation from Riesz's classic study on difference thresholds is treated in a new manner. Reformulating the expression for the Weber fraction allows one to account for the shape of the loudness function at different frequencies. Furthermore, the emerging loudness function unifies both the commonly used power and logarithmic laws of sensation. In principle, equal loudness contours can be derived from Riesz's data. While the derived contours are imperfect, the theoretical method provides a basis for further experiraental work.
INTRODUCTION
A desideratum for the sciences in general is the unification of seemingly disparate phenomena: the demonstration that two ideas are one and the same, or at least have an element in common. In this regard, let us consider two ostensibly different types of measurement, difference thresholds and subjective loudness of tones. The Weber fraction for sound intensity is the ratio of the difference threshold at a given pedestal to the intensity of the pedestal. The Weber fraction A1/I can, in principle, change with the frequency f of a tone. Loudness functions are curves measuring the subjective sensation of tones of a given frequency at different intensities. It has been recognized for some time that there exists a relationship between Weber fractions and loudness functions. We shall apply this relationship to the Weber fraction formula generated by Riesz's experimental studies (1928) to derive a set of equal loudness contours.
The Weber fraction for sound intensity has been measured by many investigators using a number of different techniques (e.g., Knudsen, 1923; Florentine et al., 1987) .
The salient differences between the various techniques of measurement have been summarized by Viemeister (1988) . Certain investigators detect very little change in the difference threshold for intensity as tone frequency changes (for example, Jesteadt et al., 1977), while other investigators have detected some change (for example, Florentine et al., 1987) . When measured by the method of Riesz (1928) , the difference threshold exhibits a strong dependence on frequency. Riesz's technique involves the detection of beats to define the difference threshold, and differs from the methods of most other investigators. Nonetheless, his results have been confirmed in part by Harris (1963) , and nearly completely in a comprehensive study published recently by Ward and Davidson (1993), using the pulsed tone technique. By a process of curve fitting, Riesz was able to express his measurements of the Weber fraction as functions of three parameters, S 0, Soo, and n, each of which is a function of the tone frequency f.
Riesz's Weber fractions at several frequencies for intensities ranging from 10 to 100 dB SPL are shown in Fig. 1 gives the power law of sensation (Norwich, 1977 (Norwich, , 1993 However, it is important to note that a considerably improved result can be obtained using an entropic or informational approach--one in which the derived contours will qualitatively match the measured contours of, say, Fletcher and Munson when plotted in dB SL versus frequency. Further details of the entropic theory of sensation can be found in the recent monograph by Norwich (1993) . A paper addressing these issues is Currently in preparation.
In order to plot the contours in dB SPL, an equation relating lt•es h to frequency is required. We utilize the data of Wegel (1932) 
Hence both loudness functaons are formally quite similar, accounting for the fact that both functions fit the same set of experimental data quite well. These results can also be placed in a more general setting (please see Appendix B).
IV. CONCLUSION
In this paper, we have attempted to unify auditory psychophysical phenomena. Two independent experiments, difference thresholds and loudness experiments, were shown theoretically to be in qualitative agreement when a subtle change was introduced into the empirical Weber fraction equations of Riesz. Furthermore, the modified form of Riesz's equations indicates a more complete law of auditory sensation, Eq. (10), encompassing both the commonly used power and logarithmic laws. Historically speaking, the "complete" law of sensation was put forth many times; most recently, this law was given an informational or entropic derivation. Hence by starting with the law of sensation, one can derive the equations governing the Weber fraction experiments, and thus achieve a degree of unification of psychoacoustical phenomena.
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